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Over the past 15 years, there has been a
surge of interest in evolution occurring
over short time spans. Evolution identi-
fied as rapid or, less ambiguously, as con-
temporary with ecological processes has
received theoretical support and been ob-
served in an increasing number of species
as researchers focus on the temporal
aspects of adaptation in more and more
systems. Researchers have made signifi-

cant strides in formalizing the concept and quantifying its
occurrence in nature [1–3]. John Thompson was one of the
key catalysts of this swell in interest in contemporary
evolution with his 1998 perspective article [4].

In his new book Relentless Evolution, Thompson takes
on the immense challenge of synthesizing not only the body
of literature that has accumulated over the past 15 years,
but also the tangential aspects of evolution and ecology
that are instrumental in appreciating the persistence of
evolutionary dynamics and the surprising speed of evolu-
tion. The book is organized according to the complexity of
the evolving units, starting with genes and ending with the
evolution of species interactions in the web of life. Along
the way are relevant chapters on natural selection, hybrid-
ization, experimental evolution, and ecological speciation.

Each chapter begins with a relevant background discus-
sion and contains many illustrative examples from the
literature. It is clear throughout that Thompson has a
special mastery of the literature, incorporating the histori-
cal foundations of these topics in evolutionary biology as
well as many pertinent studies from the past 5 years. The
comprehensive overview of the literature makes this book
a valuable and accessible resource for anyone with a basic
interest in evolution and ecology, including graduate stu-
dents, faculty, and engaged non-scientists.

The most salient message of the book is critically im-
portant for biology: environments are always changing
and species and populations are always responding to
these fluctuations via evolutionary change. As a result,
it is unreasonable to treat stasis in natural systems as the
null hypothesis. Thompson uses the metaphor of popula-
tions as moored boats sitting in the water, constantly
rising and falling with the tides and storms. Some popula-
tions may be better at adjusting to changes, but most are
able to stay afloat because of sufficient levels of genetic and
trait variation. In this case, the adaptive landscape is
better visualized as turbulent water rather than stable
peaks and valleys. Thompson argues effectively that

the myopic focus on sustained directional selection by
evolutionary ecologists misses the more common (and
dynamic) meanderings of fluctuating evolution in re-
sponse to variable selection.

Although Thompson highlights the relentlessness of
evolution over time, how persistent is evolution across
space? Refreshingly, he devotes some space in the chapter
on local adaptation to the spatial scale of adaptive diver-
gence observed in nature. This explicit treatment of space
is often lacking in evolutionary ecology, replaced instead
with acknowledgments of the role of gene flow in shaping
adaptation. But here, Thompson misses the opportunity to
move beyond the subjective criteria regarding the scale of
absolute distances at which local adaptation is unexpected
or surprising. This spatial scale is entirely relative to the
study taxon being considered. Thompson uses the same
criteria of absolute distances between diverged groups that
seem surprising (tens of meters for pathogen resistance to
hundreds of kilometers in marine invertebrates) to frame
his discussion of local adaptation at small scales. This is
the current state of thinking on the geographic scale of
evolution, one that we need to advance using standardized
measures of the spatial extent of adaptation scaled to
dispersal abilities.

Perhaps representing the lack of consensus across biolo-
gy, Thompson also becomes overly vague when defining
species in the chapter on ecological speciation, describing
them as ‘clouds of individuals whose fitnesses in various
environments are distributed differently from other spe-
cies.’ However, he follows this up with an excellent overview
of the current state of thinking on ecological speciation. This
includes the recent shift away from inherent ‘genetic incom-
patibilities’ as the primary driver of reproductive isolation
toward an appreciation of the role of ‘ecological incompati-
bilities’ between locally adapted groups.

Environments will continue to experience inexorable
changes driven by natural fluctuations and shifting glob-
al climates. In turn, species and populations will continue
to evolve in response. This relentless evolution will play a
critical role in how species respond to changes in future
climates – some will be able to respond and persist,
whereas others will become unmoored from the dock.
The likely extinctions get most of the attention in the
literature and media [e.g., 5–7]. However, Thompson’s
thorough treatment of rapid and persistent evolution will
hopefully place a spotlight on the remarkable, but not
limitless, ability of nature to mitigate environmental
change [8,9]. I believe that this appreciation of fluctuat-
ing natural selection and the incessant evolutionary
responses of populations will be the enduring message
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from Relentless Evolution. Embracing this message will
likely lead to a new set of expectations (and important
advances) in evolution and ecology where evolutionary
change is ubiquitous, occurs quickly, and is underpinned
by the substantial levels of trait and genetic variation we
see in nature.
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